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* NOTICES * 

iTPO and NCI PI are not responsible for any 
deunages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate holder for heat treatment characterized by forming the point of contact of the curved 
surface which contacts a substrate at the above-mentioned supporter in the substrate holder for heat 
treatment equipped with two or more sets of supporters which support the laid substrate horizontally. 
[Claim 2] The substrate holder for heat treatment according to claim 1 characterized by having dropped the 
comer of the above-mentioned plate member, having beveled the periphery section in what the above- 
mentioned supporter becomes from the plate member of the polygon which supports a substrate, and having 
ground the front face, and having performed the fire polish, and forming a back face. 
[Claim 3] The substrate holder for heat treatment according to claim 1 characterized by having formed in 
each above-mentioned supporter two or more projections of the shape of a semi-sphere where a front face is 
smooth, and forming a point of contact with a substrate. 

[Claim 4] The substrate holder for heat treatment characterized by enabling it to support a substrate in the 
point of contact of the above-mentioned curved surface even if it formed the point of contact of the curved 
surface which contacts a substrate in vertical both sides of the above-mentioned supporter and carried out 
vertical reversal in the substrate holder for heat treatment equipped with two or more sets of supporters 
which support the laid substrate horizontally. 

[Claim 5] The substrate holder for heat treatment according to claim 4 characterized by having dropped the 
comer of the above-mentioned plate member, having beveled the periphery section of vertical both sides in 
what the above-mentioned supporter becomes from the plate member of the polygon which supports a 
substrate, and having ground the front face, and having performed the fire polish, and forming a back face. 
[Claim 6] The substrate holder for heat treatment according to claim 4 characterized by having formed in 
vertical both sides of the above-mentioned supporter the projection of the shape of a semi-sphere where a 
front face is smooth, and forming a point of contact with a substrate. 

[Claim 7] The substrate holder for heat treatment according to claim 1 or 4 characterized by a longitudinal 
direction forming the above-mentioned supporter in the shape of [ level ] a shell. 

[Claim 8] The substrate holder for heat treatment according to claim 1 or 4 characterized by forming the 
above-mentioned supporter in the configuration of the body of revolution which a path reduces as it 
separates from a center section to a longitudinal direction mostly. 

[Claim 9] two or more above-mentioned supporters, two or more stanchions which attach this supporter, and 
the side plate of the both sides which fix this stanchion — having — and these — the upper and lower sides — 
the substrate holder for heat treatment according to claim 4 to 8 characterized by having made it object 
structure, and enabling it to use it, carrying out vertical reversal. 

[Claim 10] The substrate thermal treatment equipment characterized by having a substrate holder for heat 
treatment according to claim 1 to 9. 

[Claim 1 1] The heat treatment approach of the substrate characterized by equipping a substrate thermal 
treatment equipment with the substrate holder for heat treatment according to claim 4 to 9, carrying out 
vertical reversal of this substrate holder for heat treatment periodically, and heat-treating a substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the heat treatment approach of of the substrate holders for 
heat treatment (boat for vertical mold heat treatment made from a quartz etc.) and substrate which are used 
for carrying substrates, such as a semi-conductor substrate (silicon wafer), and inserting in substrate thermal 
treatment equipments (vertical mold heat treating furnace etc.). 
[0002] 

[Description of the Prior Art] Semiconductor devices, such as MOSLSI and a bipolar large-scale integrated 
circuit, are manufactured through many heat treatment processes, such as an oxidation process, a CVD 
process, and a diffusion process. When using a vertical mold semi-conductor thermal treatment equipment 
in that case, it is carried in a quartz or the boat for vertical mold heat treatment made from SiC, and is 
inserted within [ of a vertical mold thermal treatment equipment ] a reaction. This boat for vertical mold 
heat treatment can be perpendicularly carried at suitable spacing, keeping many ways silicon level. 
[0003] The general structure of this boat for vertical mold heat treatment consists of three or more 
stanchions which connect them with a circular top plate and a circular bottom plate. The silicon wafer 
supporter is taking lessons from the stanchion at bigger spacing than the thickness of a silicon wafer, and, as 
for the configuration, tabular, a cylinder, or the thing that cuts a slot deeply to a direct stanchion is. A 
vertical mold thermal treatment equipment carries a silicon wafer in the boat for vertical mold heat 
treatment, and inserts it into a fumace, for example, is heat-treated at the temperature of 1000 degrees C. In 
heat treatment which exceeds especially 1050 degrees C, temperature control is performed so that thermal 
stress transition (slip) may not occur. 

[0004] Moreover, what also uses the configuration of the boat for vertical mold heat treatment below 1050 
degrees C (henceforth a low-temperature specification), and a thing which is different at the temperature 
beyond it (henceforth an elevated-temperature specification) may be used. The thing of a low-temperature 
specification has the structure which supports a wafer periphery by three or more places. Although an 
elevated-temperature specification has what supports 2/3 order of a radius by three or more places toward a 
periphery from the core of a wafer, the thing to support to tabular, the thing which supports the wafer 
circumference in the shape of a ring An oxide film can form in homogeneity, and the manufacturing cost is 
also used by the boat which supports 2/3 order of a radius by three or more places toward a periphery from 
the lowest core of a wafer in this, being fond in the object for silicon wafers with a diameter of 300mm. 
[0005] 

[Problem(s) to be Solved by the Invention] The magnitude of Si wafer is becoming large with the advance 
of a semi-conductor manufacturing technology. What was the diameter of 200mm until now is set to 
300mm, and a 400mm thing also has it in a research phase. When it heat-treats by the boat for vertical mold 
heat treatment corresponding to these wafers, also in the temperature field which thermal stress transition 
(slip) does not generate, a wafer supporting point eats into the rear face of a wafer with the self-weight of a 
wafer, and a blemish is given. When heat treatment was added, there was a problem that a slip was 
generated to a wafer with this blemish as the starting point, the thing trial of a configuration with various 
invention-in-this-application persons — although carried out, it is 900 degrees C in heat treatment 
temperature, and generating of a slip was seen by processing of 1 hours or more. 

[0006] Moreover, although there is also a thing of the type which supports a wafer in a field, change sets to 
temperature distribution in the part in contact with a wafer, and, as a result, the homogeneity of an oxide 
film worsens. Moreover, many ingredients are needed, structure becomes complicated and a manufacturing 
cost becomes high. Priority is given to abolishing these faults, and if it is extent which a slip generates, the 
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wafer and the boat for vertical mold heat treatment with few touch areas are chosen in many cases. 
[6007] Moreover, although the boat for vertical mold heat treatment made from SiC (silicon carbide) is used 
since the boat for vertical mold heat treatment made from a quartz deforms at the temperature of 1050 
degrees C or more, this also has the problem which cost carries out several times compared with a quartz. 
Because, the design rule of a device becomes fine in recent years, heat treatment temperature is also 
progressing to low temperature-ization in connection with it, and maximxmi service temperature is also 1050 
degrees C or 1 100 degrees C. Since it is temperature lower than the strain point (1 120degree-C-) of a high 
grade quartz, it is very uneconomical to apply SiC only to this process. 
[0008] 

[Means for Solving the Problem] This invention aims at being made in order to solve the technical problem 
of the above-mentioned former, offering the substrate holders for heat treatment (boat for vertical mold heat 
treatment etc.) which are things and have effectiveness in controlling slip generating of a substrate (wafer), 
and offering the heat treatment approach of the substrate by it. 

[0009] The substrate holder for heat treatment conceming claim 1 of this invention is characterized by 
forming the point of contact of the curved surface which contacts a substrate at the above-mentioned 
supporter in the substrate holder for heat treatment equipped with two or more sets of supporters which 
support the laid substrate horizontally. 

[0010] The substrate holder for heat treatment conceming claim 2 is characterized by having dropped the 
comer of the above-mentioned plate member, having beveled the periphery section, and having ground the 
front face, and having performed the fire polish, and forming a back face in what the above-mentioned 
supporter becomes from the plate member of the polygon which supports a substrate. 
[001 1] The substrate holder for heat treatment conceming claim 3 is characterized by having formed in the 
above-mentioned supporter the projection of the shape of a semi-sphere where a front face is smooth, and 
forming a point of contact with a substrate. 

[0012] In the substrate holder for heat treatment equipped with two or more sets of supporters which support 
the laid substrate horizontally, even if the substrate holder for heat treatment conceming claim 4 forms the 
point of contact of the curved surface which contacts a substrate in vertical both sides of the above- 
mentioned supporter and carries out vertical reversal, it is characterized by enabling it to support a substrate 
in the point of contact of the above-mentioned curved surface. 

[0013] The substrate holder for heat treatment conceming claim 5 is characterized by having dropped the 
comer of the above-mentioned plate member, having beveled the periphery section of vertical both sides, 
and having ground the front face, and having performed the fire polish, and forming a back face in what the 
above-mentioned supporter becomes from the plate member of the polygon which supports a substrate. 
[0014] The substrate holder for heat treatment conceming claim 6 is characterized by having formed in 
vertical both sides of the above-mentioned supporter the projection of the shape of a semi-sphere where a 
front face is smooth, and forming a point of contact with a substrate. 

[0015] The substrate holder for heat treatment conceming claim 7 is characterized by forming the above- 
mentioned supporter in the shape of [ with a level longitudinal direction ] a shell. 
[0016] The substrate holder for heat treatment conceming claim 8 is characterized by forming in the 
configuration of the body of revolution which a path reduces as it separates the above-mentioned supporter 
from a center section to a longitudinal direction mostly. 

[0017] the supporter of the above-mentioned plurality [ holder / for heat treatment / conceming claim 9 / 
substrate ], two or more stanchions which attach this supporter, and the side plate of the both sides which fix 
this stanchion — having — and these — the upper and lower sides — it is characterized by having made it 
object stracture, and enabling it to use it, carrying out vertical reversal. 

[0018] The substrate thermal treatment equipment conceming claim 10 is characterized by equipping either 

of each above-mentioned item with the substrate holder for heat treatment of a publication. 

[0019] The heat treatment approach of the substrate conceming claim 1 1 is characterized by equipping 

either of each above-mentioned item with the substrate holder for heat treatment of a publication, making a 

substrate thermal treatment equipment carry out vertical reversal of this substrate holder for heat treatment 

periodically, and heat-treating a substrate to it. 

[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained with 
reference to a drawing. 

As for the gestalt 1 invention-in-this-application persons of operation, various kinds of experiments were 
conducted [ which comes to hit on an idea of the invention in this application ] as a preceding paragraph 
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story. This is explained first. Drawing 8 is the outUne perspective view of the boat for vertical mold heat 
treatment of the conventional low-temperature specification which invention-in-this-application persons 
used for the experiment. In drawing 8 , in 1 , a boat stanchion and 4 show a bottom plate and, as for a wafer 
support fin (supporter) and 2, 8 shows a boat locating hole, as for a top plate and 3. 
[0021] Paying attention to the supporter of the wafer, the situation of slip generating by the difference 
between its structure and the production approach was investigated using such a boat for vertical mold heat 
treatment. The processing conditions are as follows, a diffusion furnace — the Mitsuhiro thermostat system 
company make - high-speed rising-and-falling-temperature type VF-5700. A sample wafer is the 
MITSUBISHI MATERIALS CORP. make. Diameter device grade of 300mm. 1000 degrees C N2 ambient 
atmosphere After heat treatment of 1 hour The X-ray TOPOSHI stem by Rigaku Corp. was used for 
measurement of a slip, 

[0022] Two or more wafer support fins 1 were covered over the polish mesh from which a number differs, it 
classified into what bevels, and the thing which is not performed, and the fire polish (Fire Polish) followed 
all. And the maximum slip length of the result was measured. A wafer support fin number shows the number 
of stages from the wafer support fin bottom of the boat for vertical mold heat treatment. A monograph affair 
and a result are summarized to below. 
[0023] 
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[0024] As for the maximum slip length, what beveled the wafer support fin 1 and beveled in the polish mesh 
800 fi-om the above experimental result is small, and one good for control of a slip is known. 
[0025] The following experiments were conducted in order to confirm this effectiveness furthermore. It is 
the same and the equipment and the sample to be used are the processing temperature of 950 degrees C. N2 
ambient atmosphere It considered as heat treatment of 1 hour. The result is as follows. 



[0026] 




Table 2] 
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[0027] The location of a wafer support fin is 950 degrees C at the 6th step of conditions. It has checked that 
a slip was not generated in processing for 1 hour. 

[0028] 950 degrees C What dropped the angle of a supporter from the thing with the 6th step of structure in 

order to perform the check at the time of developing heat treatment time amount further with processing for 

2 hours is created, this is made into the 7th step, and it is 950 degrees C. Heat treatment of 2 hours was 

performed, A result is shown below. 

[0029] 

[Tables] 









3mm 







[0030] It is 950 degrees C by dropping an angle fi-om the thing of the 6th step of structure so that this result 
may show. 2-hour processing did not make 300mm wafer generate a slip, either, and was able to be used as 
it. 

[003 1 ] Next, slip generating of a wafer is explained with reference to a drawing. Drawing showing the 
relation of the generating location of a slip of the boat for vertical mold heat treatment of the low- 
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temperature specification of the former [ drawing 1 0 ] and a wafer, the sectional view in which drawing 1 1 
shows the situation of contact to a silicon wafer and a wafer supporter, and drawing 12 are the sectional 
views showing the situation of support of the silicon wafer at the time of an elevated temperature. 
[0032] Drawing 10 shows the heat treatment temperature of 1000 degrees C, and the slip generating 
situation in processing-time 1 hour with the 1st step of supporter (wafer support fin 1) of the boat for 
vertical mold heat treatment of a low-temperature specification. The wafer support fin 1 touches the silicon 
wafer by three places, and the source location of a slip is also understood considerable, then that it is 
generated fi-om time to the both ends of each wafer support fin 1 . 

[0033] When this was explained further, as it was shown in drawing 1 1 , although the silicon wafer 9 before 
laeat treatment touches the wafer support fin 1 exactly, if temperature rises, as shown in drawing 1212 , the 
silicon wafer 9 will be bent by the contact section with a self-weight, respectively. It turns out that it has 
bent also in the diameter direction although this drawing 12 is a vertical sectional view to a diameter. That 
is, in a temperature field into which a slip goes, it turns out that the wafer 9 is supported only in the part of 
the angle of the both ends of the supporter fin 1 . 

[0034] Since it will become easy to generate a slip if this part currently finally supported is an acute angle, 
this part is beveled and rozisted. Or when an angle is dropped and roasted fiirther, it turns out that the last 
contact section becomes smooth and can control slip generating. 

[0035] From the above experiment and its consideration, invention-in-this-application persons came to hit 
on an idea of the invention in this application which is explained with the gestalt of the following 
operations. Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
Drawing 1 shows the substrate heat treatment holder (boat) by the gestalt 1 of operation of this invention. As 
an example, this is a boat for vertical mold heat treatment made fi-om a quartz used for carrying a semi- 
conductor substrate (silicon wafer) and inserting in a vertical mold heat treating fiimace. 
[0036] In drawing 1 , in 1, a top plate and 3 show a boat stanchion and, as for a wafer support fin (supporter) 
and 2, 4 shows a bottom plate. In this example, joining of the boat stanchion 3 is carried out on the bottom 
plate 4. A cut (not shown) and a small hole (not shown) are established in a bottom plate 4 for positioning. 
Although the boat stanchion 3 is made into three with the gestalt of this operation, it does not adhere to the 
number of the boat stanchions 3 in this invention. This boat stanchion 3 is welded [ 2 ] in the upper part. 
Moreover, the wafer support fin 1 which supports a wafer begins to delete, or joining is carried out to the 
stanchion 3. 

[0037] Drawing 2 shows the enlarged drawing of the support fin 1 which saw the boat of drawing 1 fi-om the 
cross section cut with line A-B. With the gestalt of this operation, the front face of the support fin 1 is 
ground by the grain beyond mesh #800. Morozumi 5 of the wafer support fin 1 is cut off after that, and a 
perimeter 6 is beveled. Finally a fire polish is performed. 

[0038] As explained above, in the substrate holder for heat treatment of the gestalt of this operation, it has 
two or more sets of supporters 1 (wafer support fin) which support the laid substrate (wafer) horizontally in 
two or more supporting points, and a supporter 1 forms the point of contact in contact with a substrate in a 
smooth surface. 

[0039] Moreover, in what a supporter 1 becomes from the plate member of the polygon which supports a 
substrate (refer to drawing 2 ), the comer of a plate member is dropped, the periphery section is beveled, and 
a front face is ground, and a fire polish is performed, and a back face is formed. If it furthermore says on 
concrete level, it is a thing beyond mesh #800, and the supporter 1 holding the wafer of the boat for vertical 
mold heat treatment will be ground, and will be beveled, an angle will be dropped, a fire polish will be 
carried out, and it will smooth. In addition, although the sequence that dropping, beveling of the periphery 
section, and surface polish carry out the comer of a plate member may get mixed up, a fire polish is 
performed at the end. 

[0040] According to the gestalt of this operation, the effectiveness of controlling slip generating of a wafer 
is done so in the boat for vertical mold heat treatment of the low-temperature specification which supports a 
wafer periphery etc. 

[0041] the gestalt 2 of operation — consideration of the experiment by invention-in-this-application persons 
is explained first. Previously, as explained with reference to drawing 1 1 and drawing 12 , although the 
silicon wafer 9 before heat treatment touches the wafer support fin 1 exactly ( drawing 1 1 ), the silicon 
wafer 9 is bent by the contact section 1 with the self-weight to which temperature rises, respectively 
( drawing 12 ). At this time, it turns out that the wafer 9 is supported only in the part of the angle of the both 
ends of the supporter fin 1 . Thus, since it is only two points of the wafer support fin 1 to hold the wafer at 
the time of an elevated temperature, respectively, slip generating can be controlled by attaching the smooth 
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spherical projection 7 in each two or more wafer support fins, as shown in drawing 13 from the beginning. 
[0042] Next, the gestalt 2 of the implementation of this invention hit on an idea of based on such 
consideration is explained. Drawing 3 shows the partial enlarged drawing of the substrate heat treatment 
holder (boat) by the gestalt 2 of operation of this invention. This is the structure of a wafer supporter of the 
boat for vertical mold heat treatment made from a quartz used for carrying a semi-conductor substrate 
(silicon wafer) and inserting in a vertical mold heat treating fiimace as an example. 
[0043] In drawing 3 , 7 shows the smooth spherical projection formed in the top face of the wafer support 
fin 1 (wafer supporter). As shown in drawing 3 , two spherical projections 7 are provided in one supporter in 
this example. Moreover, there is this two spherical projection 7 along the hoop direction of a wafer, and it is 
prepared in the top face of the wafer support fin 1 two pieces. If a way of speaking is changed, it will 
prepare in two perpendicular directions to radial [ of a silicon wafer ]. In addition, this spherical projection 7 
is good to prepare in two or more top faces of one wafer support fin 1 . Since heat deformation is carried out 
when a wafer becomes an elevated temperature, it is good to support by much spherical projections 7. In 
addition, as carried out with the gestalt 1 of operation if needed, the front face of the spherical projection 7 
performs polish or a fire polish, and even if it is smooth in a front face, it is good. 

[0044] As mentioned above, in the substrate holder for heat treatment of the gestalt of this operation, in the 
substrate holder for heat treatment equipped with two or more sets of supporters 1 which support the laid 
substrate horizontally in two or more supporting points, the projection 7 of the shape of a semi-sphere where 
a front face is smooth is formed in a supporter 1 , and a point of contact with a substrate is formed. 
[0045] If it does in this way, slip generating of a wafer can be controlled in the boat for vertical mold heat 
treatment of the low-temperature specification which supports a wafer periphery. 

[0046] Gestalt 3 drawing 4 (a) of operation and (b) are the partial expansion perspective views of the wafer 
supporter of the substrate holder for heat treatment by the gestalt 3 of operation of this invention, 
respectively. The wafer supporter 1 of drawing 4 (a) performs the beveling 6 of a plate part and angle 5 
dropping on both sides of the vertical side of the wafer support fin 1, and produces them to the vertical 
symmetry. [ which were performed with the gestalt 1 of operation ] 

[0047] Moreover, the wafer supporter 1 shown in drawing 4 (b) attaches to the both sides of the wafer 
support fin 1 the spherical projection 7 with the smooth front face prepared with the gestalt 2 of operation, 
and produces the boat for vertical mold heat treatment to the vertical symmetry. 

[0048] As mentioned above, even if the supporter 1 formed the point of contact of the curved surface in 
contact with a substrate and carried out vertical reversal in vertical both sides of a supporter 1 , it enabled it 
to support a substrate in the point of contact of the above-mentioned curved surface with the gestalt of this 
operation in the substrate holder for heat treatment equipped with two or more sets of supporters 1 which 
support the laid substrate horizontally in two or more supporting points. 

[0049] Moreover, in what a supporter 1 becomes from the plate member of the polygon which supports a 
substrate, the comer of the above-mentioned plate member was dropped, the periphery section of vertical 
both sides was beveled, and the front face was ground, and it formed by performing a fire polish. In 
addition, although the sequence that clipping, beveling of the periphery section, and surface polish carry out 
the comer of a plate member may get mixed up, a fire polish is performed at the end. 

[0050] Moreover, the projection 7 of the shape of a semi-sphere where a front face is smooth was formed in 
vertical both sides of a supporter 1, and the point of contact with a substrate was formed. 
[0051] According to this, the effectiveness of controlling slip generating of a wafer is done so in the boat for 
vertical mold heat treatment of the low-temperature specification which supports a wafer periphery etc. 
Moreover, it can be used now for a long time by using it, creating the wafer support fin 1 (wafer supporter) 
of the boat for vertical mold heat treatment to the vertical symmetry, and reversing it periodically. 
[0052] As for the gestalt 4 invention-in-this-application persons of operation, other experiments were 
conducted [ which comes to hit on an idea of invention of ftirther others of this application ] as a preceding 
paragraph story. It can come first and explains that it is alike. Drawing 9 is the outline perspective view of 
the boat for vertical mold heat treatment of the conventional elevated-temperature specification, drawing 9 - 
- setting ~ 2 — a top plate and 3 ~ in a boat stanchion and 4, Si wafer and 1 0 show a wafer bearing bar, and, 
as for a bottom plate and 8, 1 1 shows the wafer contact section, as for a boat locating hole and 9. In addition, 
the wafer bearing bar 10 and the wafer contact section 1 1 are doubled, and it is referred to as wafer 
supporter ID. 

[0053] Moreover, drawing 7 is the perspective view showing the boat for vertical mold heat treatment of an 
elevated-temperature specification used for this experiment. In drawing 7 , in 2, a boat stanchion, the 
spherical projection with 4 [ smooth / a bottom plate and 7 ], and 8 show a boat locating hole, and, as for a 
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top plate and 3,10 shows a wafer bearing bar. In addition, the spherical projection 7 and the wafer bearing 
bar 10 are doubled, and it is referred to as wafer supporter IC. 

[0054] It sets on the boat for vertical mold heat treatment of an elevated-temperature specification as shown 
in drawing 9 , and is the heat treatment temperature of 1000 degrees C. The slip was generated in processing 
for 37 minutes. The wafer contact section 1 1 of this boat for vertical mold heat treatment was a rectangle 
like 3mmxL5mm. The boat for vertical mold heat treatment with the same structure as this boat for vertical 
mold heat treatment was created with the quartz, melting of the wafer contact section 1 1 was carried out, 
and the boat for vertical mold heat treatment for [ smooth ] the experiment which changes spherically and is 
shown in drawing 7 was produced. 

[0055] The generating situation of a deed slip was investigated for heat treatment as follows using this. 
Namely, processing temperature of 950-1050 degrees C N2 ambient atmosphere It considered as 1 or heat 
treatment of 2 hours. 



[0056] 
Table 4] 
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[0057] It is 1000 degrees C so that the above experimental result may show. A slip is not generated even if it 
repeats heat treatment of 2 hours twice. 

[0058] The gestalt 4 of implementation of this invention hit on an idea of from the above experiment and 
consideration is explained. Drawing 5 shows the substrate heat treatment holder (boat) by the gestalt 4 of 
operation of this invention. This is a boat for vertical mold heat treatment made from a quartz used for 
especially carrying a semi-conductor substrate (silicon wafer), and inserting in the vertical mold heat 
treating fiimace for high temperature processing as an example. In drawing 5 , in 2, a bottom plate and 8 
show a boat locating hole, and, as for a top plate and 3, 12 shows a wafer support rod (wafer supporter), as 
for a boat stanchion and 4. 

[0059] The wafer support rod 12 is formed in a form like a shell. Thus, the formed wafer support rod 12 
contacts a silicon wafer smoothly. The gestalt described as the shape of this shell may be called 
configuration of the body of revolution which a path reduces as it will separate from a center section to a 
longitudinal direction mostly, if it puts in another way. Moreover, this example shows what created the 
whole substrate heat treatment holder (boat) for the upper and lower sides. The locating hole 8 is attached in 
the top plate 2 and the bottom plate 4, respectively. 

[0060] As explained above, even if a supporter 12 forms the point of contact of the curved surface in contact 
with a substrate and carries out vertical reversal in vertical both sides of a supporter 12, with the substrate 
holder for heat treatment by the gestalt of this operation, it forms in the substrate holder for heat treatment 
equipped with two or more sets of supporters 12 which support the laid substrate horizontally in two or more 
supporting points so that a substrate can be supported in the point of contact of the above-mentioned curved 
surface. 

[0061] Moreover, the longitudinal direction forms the supporter 12 in the shape of [ level ] a shell. 
Moreover, it is formed in the configuration of the body of revolution which a path reduces as a supporter 12 
is mostly separated from a center section to a longitudinal direction. 

[0062] According to the gestalt of this operation, the effectiveness of controlling slip generating of a wafer 
is done so in the boat for vertical mold heat treatment of the low-temperature specification which supports a 
wafer periphery etc. Moreover, it can be used now for a long time by using it, creating the wafer support fin 
1 (wafer supporter) of the boat for vertical mold heat treatment to the vertical symmetry, and reversing it 
periodically. 

[0063] the gestalt 5 of operation ~ it starts with consideration first. As the boat for vertical mold heat 
treatment of an elevated-temperature specification is shown in drawing 9 , the supporter (wafer bearing bar 
10) is extended. Since the boat for vertical mold heat treatment of the elevated-temperature specification 
shown in drawing 7 which invention-in-this-application persons used for the experiment was created with 
the quartz, when 1 100-degree C heat treatment was performed for 10 hours, it was checked that the point of 
the wafer bearing bar 10 falls downward by about about 1mm. The stanchion 3 grade is reinforced and 
deformation is not checked. However, the boat for vertical mold heat treatment made from a quartz of the 
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elevated-temperature specification of this configuration has also checked that it could be used for a long 
time, when using having created to the vertical symmetry and having made it periodically reversed. 
[0064] The gestalt 5 of implementation of this invention hit on an idea of from the above experiment and 
consideration is explained. Drawing 6 shows the substrate heat treatment holder (boat) by the gestalt 5 of 
operation of this invention. This is a boat for vertical mold heat treatment made fi-om a quartz used for 
especially carrying a semi-conductor substrate (silicon wafer), and inserting in the vertical mold heat 
treating furnace for high temperature processing as an example. In drawing 6 , in 2, a boat stanchion, the 
spherical projection with 4 [ smooth / a bottom plate and 7 ], and 8 show a boat locating hole, and, as for a 
top plate and 3, 10 shows a wafer bearing bar. In addition, the spherical projection 7 and the wafer bearing 
bar 10 are doubled, and it is referred to as wafer supporter IB. 

[0065] In this example, the smooth spherical projection 7 for supporting a wafer to vertical both sides at the 
tip of the wafer bearing bar 10 is mostly formed in the target location. That is, this example produces wafer 
supporter IB to the vertical symmetry in the boat for vertical mold heat treatment of the elevated- 
temperature specification used for the experiment this time shown by drawing 7 . 
[0066] two or more supporter [ holder / for heat treatment / according to the gestalt of this operation as 
explained above / substrate ] IB, two or more stanchions 3 which attach this supporter, and the side plates 2 
and 4 of the both sides which fix this stanchion — having — and these — the upper and lower sides — it was 
made object structure, and it enabled it to use it, carrying out vertical reversal 

[0067] Moreover, a substrate thermal treatment equipment can be equipped with the substrate holder for 
heat treatment by the gestalt of this operation as the heat treatment approach of a substrate, vertical reversal 
of this substrate holder for heat treatment can be carried out periodically, and a substrate can be heat-treated. 
According to this, in the boat for vertical mold heat treatment of the elevated-temperature specification 
which supports a wafer periphery, although slip generating of a wafer is controlled, effect is taken. 
Moreover, by this approach, the boat for vertical mold heat treatment made from a quartz which is equal 
also to 1 100-degree C heat treatment is produced to the vertical symmetry, and can be used now for a long 
time by using it, making it periodically reversed. 

[0068] In addition, although the silicon wafer, the boat for mold heat treatment made fi-om a quartz, etc. 
were made into the example and explanation of the gestalt of each above operation explained them, this 
invention is not limited to these. It is applicable to other substrates, other substrate holders, and other 
substrate thermal treatment equipments. 
[0069] 

[Effect of the Invention] As mentioned above, according to this invention, in the substrate holder for heat 
treatment, generating of the slip by the self-weight of a substrate can be pressed down as much as possible. 
The substrate holder for heat treatment which can furthermore be used for a long time also at an elevated 
temperature can be obtained. Therefore, in manufacture of a semiconductor device etc., it is effective in the 
ability to manufacture the thing of high quality with sufficient economical efficiency. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPZ are not responsible for any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 11] 
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[Drawing 9] 
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